Objective: Epidemiologic studies typically assess mental health using diagnostic measures or symptom severity measures. However, perceptions are also important. The objective of our study was to evaluate trends in perceived mental health in Canada during the past 20 years using data collected in a series of surveys.
• These changes may reflect improving mental health literacy.
• Changing beliefs about the cause of psychiatric symptoms may be altering the ways in which people describe and respond to symptoms of distress.
Limitations
• Data for our study were derived from self-report, making it impossible to disentangle changes in etiologic attribution from actual health changes.
• The perceptions examined in our study were assessed using single items rather than detailed measurement instruments.
• Regional differences were not examined.
A ccording to the World Health Organization, mental health is characterized by a "state of well-being in which an individual realizes his or her own abilities, (and) can cope with the normal stresses of life." 1 This definition illustrates Wakefield's 2 assertion that mental health and illness exist on a boundary between biological facts and social values. Social values and scientific knowledge change over time and with them the boundaries of normality are likely to shift. 3, 4 Apart from a single study, 5 there has been little examination of whether perceptions of mental health, stress, and distress are occurring in Canada. In our study, we make use of recently available data and employ contemporary tools for data synthesis to examine trends in perceived mental health, stress, and distress.
Methods
The NPHS and CCHS are national health surveys targeting the Canadian household population. The NPHS was a longitudinal study that collected data between 1994 and 2010. Cross-sectional data files are available for the 1994, 1996, and 1998 data collection cycles. 6 The CCHS 7 program collected data initially in 2000 and thereafter every 2 years until 2007 at which time an annual data collection cycle was initiated. Two-year data files have remained available, however, and were used in our analysis. These 2-year files are labelled using the year in which the data collection was initiated, for example, the data from 2007 and 2008 are labelled 2007. All of these studies can support inference to the Canadian household population when the data are analyzed using appropriate sampling weights and bootstrap variance estimation procedures.
An item assessing perceived mental health has been included in several of these surveys: "In general, would you say your mental health is: excellent?, very good?, good?, fair?, or poor?" The frequency of fair or poor mental health status was defined a priori as the primary measure of perceived mental health in our study. At the level of face validity, these categories reflect a perceived problem with mental health. Other distinctions, for example, those between excellent and very good, are more difficult to interpret and are perhaps of less relevance to psychiatry and psychiatric epidemiology. For descriptive purposes, the frequencies of each response option were also examined. Perceived stress was evaluated using an item with the following wording: "Thinking about the amount of stress in your life, would you say that most days are: not at all stressful?, not very stressful?, a bit stressful?, quite a bit stressful? or extremely stressful?" We estimate the proportion reporting quite a bit or extremely stressful, again for reasons of face validity, in the primary analysis. The uncategorized item responses were also tabulated. For comparative purposes, a similar item for general health status was included in the analysis, and was treated similarly in the analysis. Notably, the survey participants were not provided with definitions of any of these concepts. As such, the responses reflect their perceptions of the targeted issues, including their ways of defining what is meant by them. The surveys incorporated a widely used nonspecific distress measure called the K6. 8 The frequency of elevated distress (score of 13 or more) on the K6 and mean K6 scores were estimated, the former being suggestive of severe distress likely to be indicative of a disorder. 8 Estimates were summarized using forest plots. We examined heterogeneity using the I 2 statistic, which is the percentage of variance that can be explained by heterogeneity. Metaregression was used to quantify change over time. Time was represented as years since first assessment of an outcome variable so that the intercept term in these regression models represented a 1994 baseline and the slope term represented change per subsequent year. In addition to time, Conclusion : Bien que ces observations soient écologiques, les 2 tendances peuvent être reliées : les expériences de détresse émotionnelle peuvent être interprétées de plus en plus comme une preuve de perturbation de la santé mentale plutôt que comme une réaction à des circonstances stressantes. Ces perceptions changeantes ne doivent pas être interprétées à tort comme une épidémie de mauvaise santé mentale.
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Changing Perceptions of Mental Health in Canada we explored the impact of including indicator variables for survey group (NPHS, CCHS general health, and CCHS mental health surveys). As recommended by Higgins and Thompson 9 for protection against type 1 error in metaregression, permutation tests (with n = 1000 Monte Carlo trials) were used to assess P values in the meta-regression models. The analyses used Stata's 10 metan command and were conducted in the Prairie Regional Data Centre in Calgary. The University of Calgary Ethics Review Board waived ethical approval in view of the nature of the study. Table 1 summarizes the number of available observations on each of the outcome variables in each survey cycle. The analyses reported are based on between 354 045 (distress) and 843 636 (perceived general health) respondents.
Results
Perceived mental health was included in 7 studies starting in 2002 and most recently in 2012. The lowest prevalence of fair or poor mental health was in the general health 2003 CCHS survey (4.7%, 95% CI 4.5% to 4.8%). The 2 highest estimates were from the 2 mental health surveys (the 2002 and 2012 CCHS survey, which focused on mental health). The 2002 estimate was 6.9% (95% CI 6.3% to 7.2%) and the 2012 estimate was 7.8% (95% CI 7.2% to 8.3%). Figure 1 presents the pattern of change over time. In the meta-regression analysis, the effect of the survey group (mental health or general health) was significant with the beta coefficient for general (compared with mental) health surveys being -0.023 (t = 12.42, df = 4, P < 0.001) and that for time was 0.001 (t = 5.51, df = 4, P = 0.005). The latter parameter indicates a 0.1% increase in the prevalence of fair or poor mental health with each passing year, leading to an about 1% increase over the span of these studies. Inclusion of these 2 covariates in a meta-regression model decreased the I 2 from 97.6% in an overall pooling to 44.3%. Application of the permutation test did not meaningfully alter the observed P values for the survey group (P < 0.001) or time (P = 0.004).
We conducted a similar analysis looking at the prevalence of fair or poor perceived general health, available from the same 7 surveys and also for the 2000 CCHS. The frequency of reporting fair or poor general health was generally higher than that for mental health, but with a smaller range of variation and the frequency did not change over time. All of the estimates fell between 11.1% in 2002 and 2012 and 12.0% in 2000. In a meta-regression model the effect of the survey group was not significant (β for general health surveys = 0.002; t = 1.14, df = 4, P = 0.32) nor was the effect of time (β = -0.00001; t = 0.09, df = 4, P = 0.93).
The proportion of the population reporting that most days of their life were quite a bit or extremely stressful could be estimated from 8 surveys starting with the 2000 CCHS. The observed pattern was that of diminishing prevalence (Figure 2 ). In the meta-regression analysis there was no significant effect of the survey group (β for general health surveys with mental health surveys as a baseline category = 0.15; t = 2.28, df = 5, P = 0.07), but the effect of time was significant (β = -0.003; t = 4.32, df = 5, P = 0.008). There was considerable unexplained heterogeneity in the model. The overall I 2 was 97.7% (τ 2 = 0.0002). With adjustment for time the I 2 diminished to 92.5% (τ 2 = 0.0001). The P value for time deriving from the permutation test was less than 0.001.
An important question is whether these changes in perceived mental health have occurred along with actual changes in experiences of mental distress. We initially examined the prevalence of elevated distress using the K6 cut-point of 13 or more. There were 11 available estimates of this parameter between 1994 and 2012, ranging between a low of 1.6% in the 2009 CCHS to a high of 3.0% in the 2000 CCHS. Metaregression with the study group variables identified no significant effects, either for the study group (all P > 0.44) or time (β = -0.00008; t = 0.36, df = 9, P = 0.73). The pooled estimate from random effects meta-analysis was 2.1% (95% CI 1.9% to 2.3%).
The analysis of mean distress ratings included 11 available estimates. Considerable heterogeneity was observed in the estimated means (I 2 > 99%), with the estimated mean distress ratings varying from a low of 1.9 in 2003 to 3.5 in 1994. Time was not significant in meta-regression models, irrespective of whether these included a survey group (β = -0.03; t = 0.72, df =7, P = 0.49) or not (β = -0.02, t = 1.1; df = 9, P = 0.32). In the absence of a survey group or time effect, the pooled mean may be regarded as the best estimate of mean distress. This pooled mean was 2.9 (95% CI 2.7 to 3.1). The moment-based estimate of betweenstudy variance (τ 2 ) was 0.12.
To examine the broader set of responses to the perceived health and stress items, the response frequencies were also tabulated in their original categories. The frequencies of self-reported mental health and perceived stress are depicted in Figure 3 and Figure 4 using data from the first and last general health surveys assessing these variables.
The figures indicate that most of the population, as expected, do not report poor mental health, nor do they report high levels of stress. For comparison, online eFigure 5 presents response frequencies for general health. There is no increased frequency of fair or poor general health in the 2011 data as compared with the 2000 CCHS 1.1.
Discussion
These results are consistent with Australian data in showing no change in distress over time in that country, 11 and add to these results by including more time points and greater methodological consistency of the data sources. The authors of the Australian work speculated that changing mental health literacy may have created a greater willingness to disclose symptoms, potentially offsetting expected gains in mental health status owing to improved services. Such an effect is also a possible interpretation of the Canadian data. Unchanging levels of distress may also represent a lack of success in addressing mental health problems in the population, or there may have been a lack of power to detect favourable changes. The latter possibility seems unlikely as small changes in other variables over time did achieve significance.
The idea that perceptions of mental health and illness are fluid rather than static over time is supported by population surveys conducted in Germany, 20 years apart. 12 In Angermeyer et al, 12 perceptions of etiology, effectiveness of different treatment modalities, attitudes, and desired social distance often changed, but in ways that were not consistent across diagnostic categories.
Our study confirms a preliminary observation 5 of a trend toward more negative perceptions of mental health and diminished perceptions of stress. This change may mean that Canadians' mental health really is deteriorating and (or) that the level of stress in their lives is actually diminishing. However, another interpretation is that distressing experiences, which appear not to be changing, are increasingly being attributed to mental health issues as opposed to stressful events. Of course, this conclusion is speculative as the data are ecological: the data do not identify changes occurring within individual people, only trends in independent samples over time.
The target population for the most recent CCHS consists of about 30 million Canadians. This provides some indication of the magnitude of the effects observed here. The 1% change in perceptions that mental health is fair or poor reflects about 300 000 more Canadians placing themselves in this category than would have been expected had the baseline frequencies persisted. The 4% decrease in the proportion reporting high stress would translate into more Changing Perceptions of Mental Health in Canada than 1 million fewer people in the high stress category than would have been expected had the baseline frequencies persisted.
In our analysis, we observed a tendency for more negative ratings of mental health to occur in surveys targeting mental health than in general health surveys. It is plausible that the observed difference relates to the placement of the item in the survey questionnaires. In the 2 mental health and wellbeing surveys, this item was included in the screening section for the Composite International Diagnostic Interview, 13 such that respondents may have been primed by a series of preceding mental health questions. Another possibility is that simply knowing that a survey is about mental health may have caused respondents to alter their perceptions of their own mental health. In the general health iterations of the CCHS, the perceived mental health item was included in a general health module that was administered near the start of the interview. Surprisingly, even greater heterogeneity was observed with distress ratings. This heterogeneity may reflect an impact of social conditions, such as economic or employment security, which may change in a nonlinear fashion over time.
In general, the extent of heterogeneity observed was large, despite the shared items and methodological similarities of the various surveys. This suggests a need for caution when comparing results from different surveys and highlights a need for replication of such results. There are evidently unknown determinants of differences in these estimates, which could produce misleading impressions of temporal trends. An advantage of pooling at the study level, as was done in our study, rather than at the individual level (as in a pooled analysis), is that the estimates can be appropriately weighted and standard errors can be accurately estimated using survey-specific techniques, such as the use of sampling weights and bootstrap variance estimation. An implication of this approach is that the sampling weights employed in each survey support inference to the household population in the year of each survey. As such, changes in the demographic structure of the population over time could influence the temporal trends observed.
A methodological concern with the meta-analysis of frequency estimates is the possible need for variance stabilizing transformations, as meta-analytic weights are inversely proportional to the variance of estimated proportions, whereas the variance is expected to be smaller for smaller proportions. As smaller proportions may therefore be given greater weight, bias could occur. Appropriate transformations require specification of a numerator and denominator for each proportion and are therefore inconsistent with recommended populationweighting and variance estimation procedures. We have explored the impact of variance stabilizing transformations (such as the double arcsine transformation) in unweighted data using the metafor package in the software R. In instances where we have applied these approaches, they have led to very similar results to the more standard methods employed in the reported analyses.
The main limitation of our study pertains to the limitations of the underlying data sources. As the included studies were large-scale health surveys, they tend to include brief items and scales rather than more detailed research interviews and schedules. Perceived mental health and perceived stress were measured only with single items of unknown validity (apart from face validity). Also, the K6 is a fairly rudimentary 6-item screening scale and is by no means a comprehensive assessment of mental health status.
